Pharm: e A DJ English (en) v 


Dashboard / My courses / MCQ Question Bank / Cardiology / Heart Failure - Quiz 1 


A Rose Wang 


QUIZ NAVIGATION 


Rose Wang 


Show one page at a time 
Finish review 


Finished 


[Started on ] Wednesday, 2 October 2024, 2:58AM 
[State } 


Completed on | Wednesday, 2 October 2024, 3:03 AM 


Time taken 


Question 1 


1D: 52700 


Corect 


Ẹ Fag 


4 mins 34 secs 
10.00 out of 10.00 (100%) 


THE NEXT 4 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


TZ is a 77-year-old Caucasian male with newly diagnosed heart failure. TZ complains of dyspnea, 
peripheral edema, and fatigue that forces him to take frequent breaks upon physical exertion. TZ 
reports no symptoms when sitting or lying down and becomes short of breath while doing household 
chores. His average blood pressure and heart rate today are 145/73 mmHg and 64 bpm, respectively. 
His left ventricular ejection fraction (LVEF) is 37% and his creatinine clearance (CrCl) is 63 mL/min. 
TZ's height and weight are 170 cm and 101 kg, respectively. TZ's past medical history is significant for 
hypertension, gout, atrial fibrillation, diabetes, and headaches. TZ's current medications include 

ide 25 mg PO daily, prednisone 50 mg PO daily for 5 days (currently taking for gout 
tamin D 1000 units PO daily, atorvastatin 20 mg PO daily, multivitamin 1 tablet PO daily, 
and gliclazide extended-release tablets 90 mg PO daily. TZ used to smoke 2 packs of cigarettes per 
day, but has now cut down to 5-10 cigarettes per day. On average, he has 15 alcoholic drinks per week 
and walks daily for 30-60 minutes. He tries to eat a heart-healthy diet with lots of fruits and 
vegetables. The following are the results of TZ's most recent lab work: 


Parameter Value (Normal) 

Hate 8.7% (<6.0%) 

Low-density lipoprotein (LDL) 3.7 mmol/L (<2.6 mmol/L) 

High-density lipoprotein (HDL) 0.6 mmol/L (females: >1.3 mmol/L, males: >1.0 mmol/L) 
Triglycerides 5.9 mmol/L (<1.7 mmol/L) 

Serum potassium 4.3 mmol/L (3.5 - 5.1 mmol/L) 


Which of the following details about TZ is NOT known to cause or exacerbate heart failure? 


Select one: 


Use of prednisone % 
Atrial fibrillation | * 


Dyslipidemia. * 
Use of {v 5 
hydichotothiaride Rose Wang (ID:113212) this answer is correct. Thiazide diuretics are not 


known to cause or exacerbate heart failure. 


Maris for this submission: 1.00/1.00. 


TOPIC: Heart Failure 


LEARNING OBJECTIVE: 
Identify risk factors for the development of heart failure. 


BACKGROUND: 
Risk factors for developing heart failure include: 


Hypertension 


Coronary artery disease (CAD) (e.g. myocardial infarction) 


Smoking 
Obesity 


Dyslipidemia 


Heavy alcohol use 


Older age 


Atrial fibrillation 


Family history 


Drugs that can cause heart failure or exacerbate existing heart failure are summarized in the following table 


sinide [Reduce cardiac contractilitv [increased sodium and water 1l 
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virecuy caraiotoxic 


(negative inotropes) é retention 
e 5-Fluorouracil 
e Alcohol 
+ Alkylating agents (e.g. 
eee Wai ee ovine 
dofetilide 


Corticosteroids 


Anthracyclines (e.g. 
doxorubicin, epirubicin, 


Beta-blockers (e.g. 


ear + Licorice-containing 
propranolol, metoprolol) products 

. Bevacizumab e Calcium channel blockers « Minoxidil 

SEEN (e.g. diltiazem, nifedipine, 


verapamil but not amlodipine NSAIDs including selective 
Trastuzumab or felodipine) COX-2 inhibitors and high- 
dose salicylates 


Itraconazole 


Tyrosine kinase inhibitors 
(e.g. imatinib, sunitinib) 


Thiazolidinediones (e.g. 


Some anesthesia pioglitazone, rosiglitazone) 


Amphetamines (e.g. medications (e.g. propofol) 
cocaine, 
methamphetamine) 


Heavy metals (e.g. cobalt, 
chromium, mercury) 


Patient-related factors that can exacerbate existing heart failure include: 
+ Patient non-adherence to drug therapy or dietary restrictions 
= CAD 
e Uncontrolled hypertension 


œ Valvular heart disease 


Arrhythmia 
e Anemia 


* Systemic and pulmonary infections (e.g. pneumonia, influenza) 


Pulmonary embolism 


* Renal dysfunction 


Thyroid dysfunction 


RATIONALE: 
Correct Answer: 


œ Use of hydrochlorothiazide - Thiazide diuretics are not known to cause or exacerbate heart failure. 


Incorrect Answers: 
* Use of prednisone - Prednisone may exacerbate heart failure by causing sodium and fluid retention. 
e Atrial fibrillation - Atrial fibrillation is a risk factor for the development of heart failure. 
© Dyslipidemia - Dyslipidemia is a risk factor for the development of heart failure. 


TAKEAWAY/KEY POINTS: 


Dyslipidemia and atrial fibrillation are risk factors for the development of heart failure. Prednisone may 
exacerbate heart failure by causing sodium and water retention. 


REFERENCE: 


[1] Koshman SL, Paterson |. Heart Failure. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. httpsi//myrxtx.ca. 


[2] McDonald M, Virani S, Chan M, et al. CCS/CHFS Heart Failure Guidelines update: Defining a new 
pharmacologic standard of care for heart failure with reduced ejection fraction. Canadian Journal of 
Cardiology. 2021;37(4):531-546. doi:10.1016/j.cjca.2021.01.017 


The correct answer is: Use of hydrochlorothiazide 


Which of the following is FALSE regarding TZ and the New York Heart Association (NYHA) classification 
system? 


Select one: 


The NYHA system classifies patients with heart failure based on symptom severity and limitations on % 


physical activity 


A patient classified as NYHA dass ¥ 
ee a Rose Wang (ID:113212) this answer is correct. 


be classified as NYHA class Il at a This classification system is not based on disease 

larda progression, but instead on symptom severity, therefore 
patients can move up and down the staging symptom 
depending on their clinical presentation. 


TZ's clinical presentation is NOT consistent with NYHA class IV % 


NYHA class I includes patients with heart failure who are asymptomatic % 


Marks for this submission: 1.00/1.00. 
TOPIC: Heart failure 


LEARNING OBJECTIVE: 
Understand the New York Heart Association (NYHA) functional classification system for heart failure. 


BACKGROUND: 


The New York Heart Association (NYHA) grading classifies patients into four categories (I-IV) based on 
symptom severity and activity limitations. 


NYHA Class I NYHA Class II | NYHA Class III [NyHA Class IV 
Patient: 5 Patients experience Patients experience Patient: th 
iimitatane oi Piyee slight limitations on significant limitations on ba abocnd. They are 
activity. Patients with physical activity. physical activity. Less than ueis carry aut 
aren ager Ordinary physical ordinary physical activity a Tai 
yO activity results in (e.g. walking on flat ground y phys d 


without discomfort. 
Symptoms are 
present even at rest. 


ventricular dysfunction 
are categorized as NYHA 
Class |. 


symptoms (e.g. fatigue, for short distances) results in 
palpitation, dyspnea, or symptoms. Patients are only 
angina pectoris). comfortable at rest. 


The NYHA system is not based on disease progression. Therefore, patients can be assigned to a higher or 
lower stage at different points in time depending on their clinical presentation. 


RATIONALE: 
Correct Answer: 


* A patient classified as NYHA class III at the time of diagnosis cannot be classified as NYHA class 
II at a later date - This classification system is not based on disease progression, but instead on 
symptom severity, therefore patients can move up and down the staging symptom depending on 
their clinical presentation. 


Incorrect Answers: 


* The NYHA system classifies patients with heart failure based on symptom severity and 
limitations on physical activity - The NYHA classification system is comprised of four stages based 
on severity of heart failure symptoms and limitations to physical activity. 


+ TZs clinical presentation is NOT consistent with NYHA class IV - TZ would not be classified as 
NYHA dass IV because he does not experience symptoms of heart failure at rest. 


* NYHA class I includes patients with heart failure who are asymptomatic - Patients classified as 
NYHA dass | experience no limitations on physical activity which includes asymptomatic patients with 
heart failure. 


TAKEAWAY/KEY POINTS: 


The NYHA classification system categorizes patients with heart failure based on symptom severity and 
activity limitations. 


REFERENCE: 


[1] New York Heart Association. Classes of heart failure. American Heart Association. 
https://www.heart.org/en/health-topics/heart-failure/what-is-heart-failure/classes-of-heart-failure. 


[2] Koshman SL, Paterson |. Heart Failure. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. https//myrxtx.ca. 

The correct answer is: 

A patient classified as NYHA class III at the time of diagnosis cannot be classified as NYHA class II at a later 


date 
Question 3 A cardiologist assesses TZ and diagnoses him with heart failure with reduced ejection fraction (HFrEF). 
ID: 52703 TZ is currently stable and is not experiencing acute decompensation. The cardiologist would like your 


nas advice on what pharmacological therapy TZ should be started on. 
fag union 


(Searseascr] Which of the following would be the most appropriate treatment to initiate for TZ at this time? 


Question A 


Select one: 


Sacubitril/valsartan Y 
+ bisoprolol + 
spironolactone + 
empagilflozin 


Rose Wang (ID: 113212) this answer is correct. Most patients with HFrEF 
should be treated first-line with a combination of an angiotensin 
receptor/neprilysin inhibitor (ARNI), a beta-blocker, a mineralocorticoid 
receptor antagonist (MRA), and a sodium-glucose co-transporter-2 (SGLT2) 
inhibitor. 


Perindopril + eplerenone+ digoxin + canagliflozin * 
Ivabradine + metoprolol + ramipril + dapagliflozin * 


Valsartan + ramipril + bisoprolol + empagliflozin % 


Marks for this submission: 1.00/1.00. 


TOPIC: Heart failure 


LEARNING OBJECTIVE: 
Identify first-line treatment options for patients with heart failure with reduced ejection fraction (HFrEF). 


BACKGROUND: 


Patients with HFrEF should be started on four standard therapies: an angiotensin receptor/neprilysin inhibitor 
(ARNI), a beta-blocker, a mineralocorticoid receptor antagonist (MRA), and a sodium-glucose co-transporter- 
2 (SGLT2) inhibitor. ARNIs are preferred, but angiotensin-converting enzyme inhibitors (ACEI) or an 
angiotensin II receptor blockers (ARB) if ACEl-intolerant, are also acceptable choices (ARNIs, ACEls and ARBs 
should not be used together). Using these agents in combination has been shown to reduce cardiovascular 
mortality and hospitalization for HF in most patients. Additional therapies may include ivabradine, diuretics, 
digoxin and hydralazine/isosorbide dinitrate. 


Digoxin may considered in patients with HFEF requiring additional symptom control despite optimization of 
standard therapies. Digoxin may also be considered in patients with concurrent HFrEF and atrial fibrillation 
who require additional therapy for rate control. Digoxin remains a second-line therapy for heart failure due 
to its lack of mortality benefits. Digoxin has been shown to reduce symptoms and rates of hospitalizations 
only. 

Ivabradine is a second-line therapy considered for patients with a resting heart rate >70 bpm and normal 
sinus rhythm despite optimization of standard therapies. lvabradine lowers heart rate without lowering blood 
pressure through inhibition of the I current in the sinus node. Due to this mechanism, ivabradine will not 
control heart rate in patients who are not in sinus rhythm (e.g. atrial fibrillation). Ivabradine demonstrated 
reductions in cardiovascular death and hospitalizations in the SHIFT trial (most benefit was from reduction in 
hospitalizations). 


RATIONALE: 
Correct Answer: 


© Sacubitril/valsartan + bisoprolol + spironolactone + empagliflozin - Most patients with HFrEF 
should be treated first-line with a combination of an angiotensin receptor/neprilysin inhibitor (ARNI), a 
beta-blocker, a mineralocorticoid receptor antagonist (MRA), and a sodium-glucose co-transporter-2 
(SGLT2) inhibitor. 


Incorrect Answers: 


* Perindopril + eplerenone+ digoxin + canagliflozin - Beta-blockers were shown to have a mortality 
benefit and should be included in the initial treatment for heart failure with reduced ejection fraction 
(HFrEF). 


* Ivabradine + metoprolol + ramipril + dapagliflozin - A mineralocorticoid receptor antagonist 
(MRA) should be prescribed as part of standard therapy for HFrEF. In addition, ivabradine is not 
indicated because TZ has atrial fibrillation. 


* Valsartan + ramipril + bisoprolol + empagliflozin - It is not recommended to use angiotensin 
converting enzyme inhibitors (ACEI) and angiotensin Il receptor blockers (ARB) together. 


TAKEAWAY/KEY POINTS: 


Patients with HFrEF should be started on four standard therapies: an angiotensin receptor/neprilysin inhibitor 
(ARNI), a beta-blocker, a mineralocorticoid receptor antagonist (MRA), and a sodium-glucose co-transporter- 
2 (SGLT2) inhibitor. 


REFERENCE: 


[1] Koshman SL, Paterson |. Heart Failure. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. httpsi//myrxtx.ca. 


[2] Gottlieb SS. Pharmacologic therapy of heart failure with reduced ejection fraction. In: Hunt SA, ed 
UpToDate. Waltham, MA.: UpToDate; 2019. 


[B] McDonald M, Virani S, Chan M. et al. CCS/CHFS Heart Failure Guidelines update: Defining a new 
pharmacologic standard of care for heart failure with reduced ejection fraction. Canadian Journal of 
Cardiology. 2021;37(4):531-546. doi:10.1016/j.cjca.2021.01.017 


The correct answer is: Sacubitril/valsartan + bisoprolol + spironolactone + empagliflozin 
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125 caraioiogist aeciaea to initiate ramiprit, spironolactone, empaguriozin, ana pisoproiol. une year 
later, at TZ’s routine follow-up appointment, he complains of worsening symptoms despite being 
compliant with his medications. The results of his recent physical and lab work are as follows: 


Weight = 85 kg 

Height = 170 cm 

Left ventricular ejection fraction (LVEF) = 26% 

Blood pressure = 135/70 mmHg (taken with automated office blood pressure machine) 
Heart rate = 64 bpm 

Creatinine clearance (CrCl) = 60 mL/min 


[ Parameter [value (Normal) ) 
Low-density lipoprotein (LDL) 2.6 mmol/L (<2.6 mmol/L) 

High-density lipoprotein (HDL) 0.8 mmol/L (females: >1.3 mmol/L, males: >1.0 mmol/L) 
Triglycerides 5.7 mmol/L (<1.7 mmol/L) 

Serum potassium 3.8 mmol/L (3.5-5.1 mmol/L) 


Assuming that all current heart failure medications have been titrated to target doses, what would be the 
most appropriate recommendation for TZ? 


Select one: 
Add diltiazem to 12'S existing therapy * 
Add eplerenone to existing therapy * 
Stop ramipriland Y 


eee Rose Wang (ID-113212) this answer is correct. Angiotensin 
sacubitril/valsartan receptor/neprilysin inhibitors (ARNI) have been shown to be superior to 
36 hours later angiotensin converting enzyme inhibitors (ACEI) and angiotensin II receptor 


Blockers (ARB) in the setting of heart failure with reduced ejection fraction 
(HFEF). A 36-hour washout period is required when switching from an 
ACEI to an ARNI. 


Add ivabradine to existing therapy * 


Marks for this submission: 1.00/1.00. 
TOPIC: Heart failure 


LEARNING OBJECTIVE: 


Understand pharmacologic treatment options for patients with heart failure with reduced ejection fraction 


(HFrEF). 


BACKGROUND: 


Patients with HFrEF should be started on four standard therapies to reduce the risk of hospitalizations and 
death: an angiotensin receptor/neprilysin inhibitor (ARNI), a beta-blocker, a mineralocorticoid receptor 
antagonist (MRA), and a sodium-glucose co-transporter-2 (SGLT2) inhibitor. ARNIs are preferred, but 
angiotensin-converting enzyme inhibitors (ACEI), or an angiotensin II receptor blockers (ARB) if ACEI- 
intolerant, are also acceptable choices. Additional therapies may include ivabradine, diuretics, digoxin and 
hydralazine/isosorbide dinitrate. 


ARNI therapy is now recommended first-line for patients with HFrEF, including those newly diagnosed with 
heart failure. Currently, the only ARNI available is sacubitril/valsartan. ARNI therapy has demonstrated 
reductions in hospitalizations for heart failure, reductions in cardiovascular (CV) mortality, and symptom 
improvement. The PARADIGM-HF trial demonstrated superiority of ARNI therapy to enalapril for reducing CV 
mortality and hospitalizations. ACEls or ARBs may still be appropriate first-line choices in place of an ARNI for 
some patients (e.g. patients with heart failure who have also had a myocardial infarction). Possible side 
effects of ARNI therapy are similar to ACEls and ARBs and include hypotension, renal dysfunction, 
hyperkalemia, and angioedema. 


An ARNI is also recommended for patients with HFrEF currently on either an ACEI or ARB experiencing 
inadequate symptom control on maximally tolerated doses. When switching patients from an ACEI to an 


ARNI, a washout period of 36 hours is required to reduce the risk of angioedema. This washout period is not 
required if switching from an ARB to an ARNI. 


RATIONALE: 
Correct Answer: 


* Stop ramipril and start sacubitril/valsartan 36 hours later - Angiotensin receptor/neprilysin 
inhibitors (ARNI) have been shown to be superior to angiotensin converting enzyme inhibitors (ACEI) 
and angiotensin II receptor blockers (ARB) in the setting of heart failure with reduced ejection fraction 
(HFrEF). A 36-hour washout period is required when switching from an ACEI to an ARNI. 


Incorrect Answers: 


* Add diltiazem to TZ's existing therapy - Calcium channel blockers are not used to manage 
symptoms of heart failure and are not associated with mortality benefits in this population. 


+ Add eplerenone to existing therapy - TZ's medication regimen already contains a mineralocorticoid 
receptor antagonist (MRA), namely, spironolactone. Adding eplerenone would result in duplication of 
therapy. 
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* Add ivabradıne to existing therapy - lvabradine ıs indicated ın symptomatic heart tailure with 
reduced ejection fraction (HFrEF) patients who have a resting heart rate >70 beats/minute and who 
are in sinus rhythm. 


TAKEAWAY/KEY POINTS: 


ARNI therapy has demonstrated superiority to treatment with ACEls or ARBs in the setting of HFrEF. A 36- 
hour washout period is required when switching from an ACEI to an ARNI. 


REFERENCE: 


[1] Koshman SL, Paterson |. Heart Failure. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. httpsi//myrxtx.ca. 


[2] Gottlieb SS. Pharmacologic therapy of heart failure with reduced ejection fraction. In: Hunt SA, ed. 
UpToDate. Waltham, MA.: UpToDate; 2019. 


[B] McDonald M, et al. 2021 CCS/CHFS Heart Failure Guidelines Update: Defining a New Pharmacologic 
Standard of Care for Heart Failure With Reduced Ejection Fraction. Can J Cardiol. 2021; 37: 531-546. doi: 
https://doi.org/10.1016/).cjca.2021.01.017. 


The correct answer is: Stop ramipril and start sacubitril/valsartan 36 hours later 


THE NEXT TWO QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


JV is a 62-year-old male who has been admitted to the cardiology ward of the hospital. He has been 
complaining of symptoms of dyspnea, orthopnea, and a bothersome cough. He also feels fatigue 
throughout the majority of the day and has very low exercise tolerance. He has been diagnosed with 
heart failure with preserved ejection fraction (HFpEF) and the cardiologist is considering initiating 
him on spironolactone. JV's current medications include ramipril 5 mg daily and rosuvastatin 40 mg 
daily. The results of JV's most recent examinations are as follows: 

* Weight = 95 kg 

* Height = 165 cm 

e Left ventricular ejection fraction = 55% 

* Blood pressure = 155/92 mmHg (taken with automated office blood pressure machine) 

* Heart rate = 75 bpm 

e eGFR = 59 mL/min 


Parameter [Value (Norman ) 


Serum creatinine 155 pmol/L (females: 22-75 pmol/L, males: 49-93 pmol/L) 
Low-density lipoprotein (LDL) 2.4 mmol/L (<2.6 mmolL) 

High-density lipoprotein (HDL) 0.8 mmol/L (females: >1.3 mmol/L, males: =1.0 mmol/L) 
Triglycerides 4.8 mmol/L (<1.7 mmollL) 

Serum potassium 5.2 mmol/L (3.5 -5.1 mmol/L) 


Which of the following options is the most appropriate suggestion to make for JV regarding the initiation of 
spironolactone? 


Select one: 
Spironolactone is v nee 
contraindicated because Rose Wang (ID:113212) this answer is correct. Mineralocorticoid 
inser alee iSsasane receptor antagonists (MRA) should not be used in patients with 
too high baseline serum potassium >5 mmol/L or an eGFR less than or equal 
to 30 mL/min. 


Spironolactone is contraindicated because his creatinine clearance is too low % 
Spironolactone is contraindicated because his heart rate is >70 bpm * 


Spironolactone is contraindicated in patients with heart failure with preserved ejection fraction x 
(HFpEF) 


Marks for this submission: 1.00/1.00. 


TOPI leart Failure 


LEARNING OBJECTIVE: 
Identify contraindications for medications commonly used for the treatment of heart failure. 


BACKGROUND: 


Mineralocorticoid receptor antagonists (MRA) have been shown to reduce mortality and hospitalizations in 
patients with heart failure with reduced ejection fraction (HFrEF). The role of MRAs in heart failure with 
preserved ejection fraction (HFpEF) is less clear, but may be beneficial for their antihypertensive effects. The 
main focus of HFpEF treatment is on controlling risk factors, such as hypertension and diabetes. 


MRAs, also referred to as potassium-sparing diuretics, include spironolactone and eplerenone. MRAs are 
contraindicated in patients with a baseline serum potassium >5 mmol/L or an eGFR of 30 mL/min or less. 
Common side effects of MRAs include hyperkalemia, dehydration, dizziness, diarrhea, and nausea. A unique 
side effect of spironolactone is gynecomastia, which is very rare (<1%) with the more selective MRA, 
eplerenone. Serum creatinine and potassium levels should be monitored 3 to 7 days after starting or 
increasina the dose of an MRA. This should be repeated everv 1 to 3 months once on a stable dose. There is 
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a greater risk of hyperkalemia in patients with renal dysfunction, diabetes mellitus, and those receiving 
angiotensin-converting enzyme inhibitors (ACEIs) or angiotensin II receptor blockers (ARBs) or potassium 
supplements. Concomitant use of other antihypertensives, such as diuretics, may enhance the hypotensive 
effect of MRAs and non-steroidal anti-inflammatory drugs (NSAIDs) reduce their hypotensive effect. 


RATIONALE: 
Correct Answer: 
* Spironolactone is contraindicated because his potassium levels are too high - Mineralocorticoid 


receptor antagonists (MRA) should not be used in patients with baseline serum potassium >5 mmol/L 
or an eGFR less than or equal to 30 mL/min. 


Incorrect Answers: 


* Spironolactone is contraindicated because his creatinine clearance is too low - JV's creatinine 
clearance is >30 mL/min, therefore this is not the reason spironolactone is contraindicated. 


Spironolactone is contraindicated because his heart rate is >70 bpm - A heart rate >70 bpm is not 
a contraindication for spironolactone use. 


Spironolactone is contraindicated in patients with heart failure with preserved ejection fraction 
(HFpEF) - Although mineralocorticoid receptor antagonists (MRA) do not reduce cardiovascular 
mortality in patients with heart failure with preserved ejection fraction (HFpEF), they are not 
contraindicated in this patient population and may be used for their antihypertensive effects. 


TAKEAWAY/KEY POINTS: 


Mineralocorticoid receptor antagonists (MRA) should not be used in patients with baseline serum potassium 
>5 mmol/L or an eGFR less than or equal to 30 mL/min. 


REFERENCE: 


[1] Koshman SL, Paterson |. Heart Failure. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca 

[2] Colucci WS. Evaluation of the patient with suspected heart failure. In: Gottlieb SS, ed. UpToDate. Waltham, 
MA.: UpToDate; 2019. 

[3] Gottlieb SS. Pharmacologic therapy of heart failure with reduced ejection fraction. In: Hunt SA, ed. 
UpToDate. Waltham, MA.: UpToDate; 2019. 

[4] Parker RB, Nappi JM, Cavallari LH. Chronic Heart Failure. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells 
BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: McGraw-Hill 

[5] McDonald M, et al. 2021 CCS/CHFS Heart Failure Guidelines Update: Defining a New Pharmacologic 
Standard of Care for Heart Failure With Reduced Ejection Fraction. Can J Cardiol. 2021; 37: 531-546. doi 
https://doi.org/10.1016/j.cjca.2021.01.017 

[6] Pfizer Canada ULC. Aldactone. https://pdf.hres.ca/dpd_pm/00068609.PDF 

[7] BGP Pharma ULC. Inspra. https://pdfhres.ca/dpd_pm/00071512.PDF 


The correct answer is: Spironolactone is contraindicated because his potassium levels are too high 


JV's cardiologist would like to initiate a diuretic to manage moderate-severe fluid retention. 


Which of the following is most appropriate to recommend for JV? 


Select one: 


Eplerenone X 
Metolazone * 
Hydrochlorothiazide * 
Furosemide ~ 


Rose Wang (ID:113212) this answer is correct. Loop diuretics like furosemide will 
provide a more potent diuretic effect than thiazide or potassium-sparing diuretics. 


Marks for this submission: 1.00/1.00, 


TOPIC: Heart Failure 


LEARNING OBJECTIVE: 


Understand roles and characteristics of different classes of diuretics. 


BACKGROUND: 


Loop and thiazide diuretics are not associated with mortality benefits, but are used to manage signs and 
symptoms of fluid retention in patients with heart failure. Loop diuretics include furosemide, bumetanide, 
and ethacrynic acid. Examples of thiazide diuretics include hydrochlorothiazide, metolazone, and 
chlorthalidone. Loop diuretics inhibit the sodium-potassium-chloride co-transporter in the loop of Henle 
which results in reduced absorption of sodium, water, and chloride. Thiazide diuretics inhibit the sodium- 
chloride co-transporter in the distal convoluted tubule, which also reduces sodium, water, and chloride 
reabsorption. Loop diuretics have a quicker onset of action, shorter duration of action, and more potent 
effect on volume status than thiazide diuretics. Furosemide is typically used first-line to manage fluid- 
retention in patients with heart failure. while thiazide diuretics may be considered as add-on therapy to loop 
diuretics if necessary or in patients with milder fluid retention. Bumetanide has increased and more 
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Cost is higher. Ethacrynic acid can be considered as an alternative to furosemide in patients with sulfonamide 
allergies. 


Adverse effects of loop and thiazide diuretics include hypotension and electrolyte disturbances (e.g. 
hypokalemia, hyponatremia, hypomagnesemia). Electrolyte disturbances caused by diuretics can increase the 
risk of digoxin toxicity for patients on digoxin. Diuretics may cause hyperuricemia which can precipitate gout 
attacks in patients with gout. Ototoxicity is a possible side effect of loop diuretics, especially at high doses or 
with ethacrynic acid. Finally, diuretics should be administered early in the day to prevent nighttime diuresis. 


Mineralocorticoid receptor antagonists (MRA) are potassium sparing-diuretics and include spironolactone 
and eplerenone. MRAs inhibit aldosterone activity. Elevated aldosterone levels play a role in heart failure 
pathophysiology by contributing to sodium and water retention as well as cardiac remodelling. MRAs have 
been shown to reduce mortality and hospitalizations in patients with heart failure with reduced ejection 
fraction (HFrEF), while the benefits of MRAs in patients with heart failure with preserved ejection fraction 
(HFpEF) are less clear, MRAs are contraindicated in patients with a baseline serum potassium >5 mmol/L or 
an eGFR of 30 mL/min or less. 


RATIONALE: 
Correct Answer: 


* Furosemide - Loop diuretics like furosemide will provide a more potent diuretic effect than thiazide or 
potassium-sparing diuretics. 


Incorrect Answers: 


Eplerenone - JV's potassium level is too high to initiate a mineralocorticoid-receptor antagonist 
(MRA). 


Metolazone - Thiazide diuretics can be used for mild fluid retention or in addition to loop diuretics in 
patients with heart failure, JV requires more potent diuresis. 


Hydrochlorothiazide - Thiazide diuretics can be used for mild fluid retention or in addition to loop 
diuretics in patients with heart failure. JV requires more potent diuresis. 


TAKEAWAY/KEY POINTS: 


Loop diuretics are typically preferred to thiazide diuretics to manage fluid retention in heart failure since they 
provide a more potent diuretic effect. 
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The correct answer is: Furosemide 


All of the following medications have been shown to have mortality benefits in patients with heart failure 
with reduced ejection fraction (HFrEF) EXCEPT: 


Select one: 
Sacubitril/valsartan ® 
Dapagliflozin * 
Diggit Rose Wang (ID:113212) this answer is correct. Although digoxin can relieve symptoms of 


heart failure and reduce the risk of hospitalization, it does not have mortality benefits in 
patients with heart failure with reduced ejection fraction (HFrEF). 


Eplerenone * 


Marks for this submission: 1.00/1.00, 
TOPIC: Heart failure 


LEARNING OBJECTIVE: 


To identify which pharmacological agents have mortality benefits in patients with heart failure with reduced 
ejection fraction (HFrEF). 


BACKGROUND: 


The table below shows a comparison of medications used in heart failure with reduced ejection fraction 
(HFrEF) and indicates each medication's mortality benefit, hospitalization benefit, and heart failure symptom 


Question 8 
ID: 52699 
Corect 


Fag question 
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Medication Symptoms | Mortality Reduction | Hospitalization Reduction 
ACEIs/ARBs? l H l 

Beta-blockers? ut H l 

MRAS J H £ 

Ivabradine l l l 

Valsartan/sacubitril (ARNI) { dt + 

SGLT2 inhibitors l Lu l 

Diuretics l = = 

Digoxin l = l 

Hydralazine/isosorbide dinitrate t | (maybe)e {| (maybe)° 


8The ARBs with clinical data for heart failure include candesartan, valsartan, and losartan 
The beta-blockers with proven mortality benefits include bisoprolol, carvedilol, and metoprolol succinate 
(not available in Canada). 


The combination of hydralazine and isosorbide dinitrate may have a mortality benefit and reduce 
hospitalizations in Black patients. 


RATIONALE: 
Correct Answer: 
* Digoxin - Although digoxin can relieve symptoms of heart failure and reduce the risk of 
hospitalization, it does not have mortality benefits in patients with heart failure with reduced ejection 
fraction (HFTEF). 


Incorrect Answers: 


Sacubitril/valsartan - This angiotensin receptor/neprilysin inhibitor (ARNI) has demonstrated 
mortality benefits in patients with heart failure with reduced ejection fraction (HFrEF). 


Dapagliflozin - Dapagliflozin has been shown to have mortality benefits in patients with heart failure 
with reduced ejection fraction (HFrEF). 


Eplerenone - Mineralocorticoid receptor antagonists (MRA) have been shown to have mortality 
benefits in patients with heart failure with reduced ejection fraction (HFrEF). 


TAKEAWAY/KEY POINTS: 


Although digoxin can relieve symptoms of heart failure and reduce the risk of hospitalization, it does not 
have mortality benefits in patients with heart failure with reduced ejection fraction (HFrEF). 
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The correct answer is: Digoxin 


You are working a busy shift as a community pharmacist during flu season. One of your regular 
patients, an elderly man named DM, comes to pick up his cardiac medications. While he is there, he 
asks if he can have the high-dose flu vaccine for those over age 65. He has never had the flu vaccine 
before, but his bocce partner urged him to get it this year. After asking him some questions, you 
determine that he can have the vaccine, so you ask him to fill out a form. DM sighs and exclaims that 
he has been having blurry vision and sees rings of light so he may have trouble filling out the form. 
You have a look at DM's pharmacy profile and see that his current medications include: atorvastatin 
40 mg daily, ivabradine 2.5 mg BID, empagliflozin 10 mg daily, bisoprolol 10 mg daily, spironolactone 
25 mg daily, and valsartan/sacubitril 103/97 mg daily. 


Which of DM's medications is most likely contributing to his visual symptoms? 


Select one: 
Atorvastatin * 
Ivabradine Y 


Rose Wang (ID:113212) this answer is correct. Visual disturbances, such as blurred 
vision or phosphenes, are a possible side effect of ivabradine. 


Spironolactone ¥ 


Empagliflozin * 
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Marks for this submission: 1.00/1.00, 


TOPIC: Heart Failure 


LEARNING OBJECTIVE: 
Identify key adverse effects of medications used for the management of heart failure. 


BACKGROUND: 


Ivabradine is a second-line therapy considered for patients with heart failure with reduced ejection fraction 
(HFrEF) with a resting heart rate >70 bpm and normal sinus rhythm despite optimization of standard 
therapies. Ivabradine can also be considered for patients who are unable to tolerate beta-blockers. 
Ivabradine lowers heart rate without lowering blood pressure through inhibition of the / current in the sinus 
node. lvabradine demonstrated reductions in cardiovascular death and hospitalizations in the SHIFT trial 
(most benefit was from reduction in hospitalizations). Side effects of ivabradine include bradycardia, atrial 
fibrillation and visual effects, such as blurred vision and phosphenes (rings or spots of light). The onset of 
phosphenes is usually within the first 2 months of ivabradine use and it typically resolves once the drug is 
discontinued. 


RATIONALE: 
Correct Answer: 


© Ivabradine - Visual disturbances, such as blurred vision or phosphenes, are a possible side effect of 
ivabradine. 


Incorrect Answers: 
* Atorvastatin - Eye disorders occur in <1% of patients taking statins. 
* Spironolactone - Eye disorders have not been widely noted in patients taking spironolactone 


+ Empagliflozin - Eye disorders have not been widely noted in patients taking empagliflozin. 


TAKEAWAY/KEY POINTS: 
Visual disturbances, such as blurred vision or phosphenes, are a possible side effect of ivabradine. 
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The correct answer is: lvabradine 


All of the following options are appropriate goals of therapy for patients with heart failure with reduced 
ejection fraction (HFrEF) EXCEPT: 


Select one: 


Improve quality of lif and daily functioning * 


Avoid physical {v 
activity to prevent Rose Wang (ID:113212) this answer is correct. Avoiding physical activity 
exercise-induced to prevent exercise-induced heart failure symptoms is not an appropriate 
heart failure goal of therapy for patients with heart failure. Instead, improving exercise 
STE tolerance would be appropriate. 


Minimize exacerbations, minimize hospitalizations, and reduce mortality ® 
Minimize side effects of drug therapy X 


Marks for this submission: 1.00/1.00. 


TOPIC: Heart failure 


LEARNING OBJECTIVE: 
Identify appropriate goals of therapy for patients with heart failure 


BACKGROUND: 
Goals of therapy for heart failure include: 


* Reduce symptoms of heart failure (e.g. fatigue, cough) 
© Improve exercise tolerance 
e Improve quality of life and daily functioning 


e Minimize exacerbations/hospitalizations and reduce mortality 


Question 10 
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© Minimize side effects of drug therapy 


RATIONALE: 
Correct Answer: 
* Avoid physical activity to prevent exercise-induced heart failure symptoms - Avoiding physical 
activity to prevent exercise-induced heart failure symotoms is not an appropriate goal of therapy for 


patients with heart failure. Instead, improving exercise tolerance would be appropriate. 


Incorrect Answers: 


* Improve quality of life and daily functioning - Improving quality of life and daily functioning is an 
appropriate goal of therapy for patients with heart failure. 


* Minimize exacerbations, minimize hospitalizations, and reduce mortality - Minimize 
exacerbations, minimize hospitalizations, and reduce mortality is an appropriate goal of therapy for 
patients with heart failure 


© Minimize side effects of drug therapy - Minimizing side effects of drug therapy is an appropriate 
goal of therapy for patients with heart failure. 


TAKEAWAY/KEY POINTS: 


Goals of therapy for heart failure include reducing symptoms of heart failure (e.g. fatigue, cough), improving 
exercise tolerance, improving quality of life and daily functioning, minimizing exacerbations/hospitalizations 
and reducing mortality, and minimizing side effects of drug therapy. 


REFERENCE: 
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The correct answer is: Avoid physical activity to prevent exercise-induced heart failure symptoms 


All of the following are appropriate non-pharmacological strategies to suggest for heart failure EXCEPT: 


Select one: 


Consume less than 2:3 grams of sodium per day % 
Patients taking diuretics should monitor their weight daily * 
Consume no more than 2 litres of fluid per day ¥ 


Consume no morethan ¥ : % 
Ae EE Rose Wang (ID:113212) this answer is correct. There is no specific 
ey daily recommended potassium intake for patients with heart failure. 


Marks for this submission: 1.00/1.00. 
TOPIC: Heart failure 


LEARNING OBJECTIVE: 
Identify non-pharmacological treatment options for patients with heart failure. 


BACKGROUND: 


In addition to pharmacologic treatments, implementation of non-pharmacologic measures can also reduce 
the risk of heart failure symptoms and complications. Management of comorbid conditions that are risk 
factors for heart failure should be optimized and risk factors for heart failure exacerbations should be 
avoided. Examples of these conditions include obesity, coronary artery disease, dyslipidemia, diabetes, and 
arrhythmias. Examples of exacerbating risk factors include non-steroidal anti-inflammatory drug (NSAID) use, 
smoking, or heavy alcohol use. 


Per Canada’s most recent alcohol consumption guidelines, any amount of alcohol consumption is considered 
harmful, therefore alcohol should ideally be avoided completely in patients with heart failure, especially in 
those with alcoholic cardiomyopathy. Dietary sodium consumption should be restricted to less than 2-3 
g/day. Daily fluid consumption should also be restricted to less than 2 L per day in patients who have fluid 
retention that has not been well controlled with diuretics, Patients with heart failure and fluid retention 
should check and record their weight daily in the morning to assess for changes in volume status. 


Additionally, regular, moderate-intensity exercise is highly recommended in all patients with stable heart 
failure to improve exercise capacity, symptoms, quality of life, and to reduce hospitalizations. 


Furthermore, the annual influenza vaccine, vaccination against COVID-19, and the pneumococcal vaccine are 
recommended for all patients with heart failure to reduce the risk of acute exacerbations. 


RATIONALE: 
Correct Answer: 


* Consume no more than 3.5 g of potassium per day - There is no specific daily recommended 
potassium intake for patients with heart failure. 


Incorrect Answers: 


* Consume less than 2-3 grams of sodium per day - Patients with heart failure should restrict their 
sodium consumption to less than 2-3 grams per day. 


* Patients taking diuretics should monitor their weight daily - Patients with heart failure and fluid 
retention should monitor their weight daily to assess for changes in volume status. 


+ Consume no more than 2 litres of fluid per day - Patients with heart failure and fluid retention that 
is not easily controlled with diuretics should restrict their fluid intake to less than 2 litres per day. 


TAKEAWAY/KEY POINTS: 


Patients with heart failure should restrict their alcohol intake to no more than 1 drink per day, their sodium 
intake to less than 2-3 grams per day, and their fluid intake to less than 2 litres per day. 
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The correct answer is: Consume no more than 3.5 g of potassium per day 
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